Introduction {#S1}
============

Stress is pervasive in modern life, affecting everything from work performance and cognitive ability to mental and physical health ([@B30]; [@B26]; [@B40]). Though a majority of the existing literature has focused on documenting the negative aspects of stress, researchers from a variety of disciplines have shown that stress can lead to adaptive physiological and psychological functioning ([@B14]; [@B45]; [@B32]; [@B10]). Increased stress has also been linked to improved performance during physically and mentally demanding tasks ([@B25]; [@B23]). Organizations and individuals may find that stress can increase efforts and improve performance in some instances, but hinder performance in others (see [@B35] for review).

Yet it is not simply the true nature of stress that can enhance or undermine functioning, but also the mindsets people hold about stress ([@B4]; [@B19]; [@B9]). Mindsets are the core assumptions about the nature of many different things and processes in the world, which orient people to a particular set of expectations, attributions, and goals (adapted from [@B29]; see also [@B50]). Mindsets have shown to impact a variety of real-world outcomes including academic performance, well-being, and health ([@B9]; [@B39]; [@B49]; [@B34]). In the domain of stress, some people believe stress enhances health, performance and wellbeing ("stress-is-enhancing") while others believe that stress has generally debilitating consequences ("stress-is-debilitating"). People with stress-is-enhancing mindsets or those given information about the positive aspects of stress have more optimal physiological responses to stressors and report fewer negative health symptoms and greater positive emotions ([@B9], [@B8]). Moreover, employees at a large finance institution, which at the time was undergoing downsizing in the wake of the 2008 recession, reported increased work performance after learning about the positive aspects of stress ([@B9]), suggesting stress-is-enhancing mindsets allow employees to better sustain investment during challenge and uncertainty.

Although this past work on stress mindsets is promising, some key questions have been left unanswered. First, much of the prior work has relied on self-report outcome measures or performance during one task. As stress-is-enhancing mindsets are related to improved emotional outcomes ([@B8]), it is unclear whether self-report improvements reflect true change, or biased reporting due to increased positive affect (see [@B36]). In addition, self-report is prone to social desirability effects and methodological artifacts ([@B37]). For research examining objective performance, studies have generally been limited to one task or exam ([@B5]; [@B1]; [@B8]). By collecting longitudinal, objective measures of performance, we can start to understand whether stress mindsets are important to holistic functioning and achievement.

Second, we do not yet know the boundary conditions of these mindsets. In environments with prolonged and high-intensity demands, are stress mindsets still beneficial? Some research has suggested that these mindsets may be even more impactful during extreme stress ([@B1]; [@B33]). Other research has suggested the opposite -- that mindsets cannot override physiological limits during extreme challenges ([@B48]). We do not yet know where mindsets have the most impact, and where they may become irrelevant or maladaptive to success.

Furthermore, stress mindsets may not be the only mindsets at play in extremely challenging settings -- mindsets surrounding failure and willpower may also play a role. Failure-is-enhancing mindsets tap into the belief that failure can increase learning, growth, and performance, in a similar manner as stress-is-enhancing mindsets. Although little work has examined failure mindsets in particular (see [@B16] for exception), related beliefs have been a core component of implicit theories of growth, in which failures indicate an opportunity to learn from mistakes ([@B11]; [@B31]). The majority of research has found these failure-relevant growth mindsets promote long-term success (e.g., [@B3]), yet there is evidence for the opposite relationship. When participants failed on a task where growth and improvement were seen as possible, they put less effort into future tasks compared to a performance-oriented task where ability was purportedly static ([@B13]; see also [@B17]; [@B12]).

A non-limited willpower mindset -- the belief that willpower and energy are maintained or enhanced with effort, rather than limited or drained -- may also be highly relevant to extremely stressful settings. Research has found that people vary in the extent they believe willpower is non-limited and that those with non-limited theories of willpower make fewer mistakes during demanding tasks ([@B20]), are less sensitive to physiological constraints that might hold them back ([@B21]), and use their time and energy more adaptively ([@B22]).

All three of these mindsets appear to be beneficial in stressful or challenging settings, but the boundary conditions of these mindsets are unclear. To determine the potential limits of these mindsets, we identified a population that undergoes extreme levels of stress, and where objective performance data and persistence can be tracked over the course of weeks: candidates in Navy SEAL elite military training. As theorized in previous literature (e.g., [@B9]), we hypothesize that stress-is-enhancing mindsets collected prior to training will predict persistence, objective metrics of performance, and subjective social ratings from others in this setting. We also examine whether failure and willpower mindsets uniquely predict the same outcomes or differentially impact success.

Materials and Methods {#S2}
=====================

Population {#S2.SS1}
----------

United States Navy SEALs (named for the settings they operate in: Sea, Air, and Land) are an elite military force responsible for special operations, working in chaotic and unknown environments with little margin for error. Some of the most notable missions in recent history including the rescuing of a cargo ship from Somali pirates in 2009 and the killing of Osama bin Laden in 2011.

Given the high stakes of these missions, it is no wonder that training to become a Navy SEAL is known to be one of the most challenging training regimens in the world. A centerpiece of this training involves the completion of Basic Underwater Demolition/SEAL (BUD/S) First Phase, in which candidates undergo 7 weeks of intense physical and mental training. The most grueling part of this training takes place in week 4, known simply as "Hell week," in which candidates complete tasks and drills throughout nearly non-stop five and a half days of training, while undergoing extreme sleep deprivation (receiving approximately 45 min of sleep per night). In recent years, 7--20% of candidates who start BUD/S training successfully complete it. Candidates drop due to a variety of reasons, including medical injuries, not reaching performance standards, or "dropping on request," by opting to leave BUD/S during training.

Candidates' stress mindsets may be particularly important in this extremely stressful setting. Instructors convey stress-relevant messages about welcoming stress in training (colloquially referred to as "embrace the suck") and simultaneously attempt to increase candidates' stress throughout training to mimic combat settings. Candidates who see stress as beneficial may show greater persistence and performance throughout training. Those who feel stress is taking a toll on their physical and mental wellbeing, or reducing their potential for success, may feel unable to cope with the continuously increasing demands.

Although this population exemplifies the extreme of stress-inducing work, in any organization the performance of individuals depends in part on their mindsets -- what their stress, efforts, and failures indicate about their ability to succeed in that setting. As individual and group-level expectations for performance are a robust predictor of actual performance (e.g., [@B41]; [@B28]), understanding the role of mindsets can shed light on how to support employees during acute or chronic stressors that impact their work life.

Participants {#S2.SS2}
------------

A cohort of Navy candidates from across the United States, previously screened and selected for BUD/S, participated in this research. Each cohort of candidates starts orientation approximately every 2 months. Candidates from one cohort may be "rolled" to the next cohort if instructors believe the candidate has potential but is not able to complete training with their current class. We only include candidates going through the orientation phase and exclude other candidates rolled into this class during phase one. Participants included both enlisted men and officers undergoing the same training. Participants left the training throughout data collection, and the number of participants in analyses vary across measures (see [Figure 1](#F1){ref-type="fig"}). We initially intended to recruit 300 participants across two cohorts of BUD/S candidates. However, due to logistical constraints, we were only able to recruit one cohort of 174 BUD/S candidates, allowing us to detect small effects of β = 0.20 with approximately 75% power. Of the 174 candidates who consented to participate in the study during the orientation phase of BUD/S, 146 started the official first day of training, 45 started week 4 of training ("Hell Week"), and 25 successfully graduated phase 1 after completing all 7 weeks, which is consistent with completion rates of recent cohorts (14% in the current class compared to ∼7--20% in recent years). All participants were Male (training recently opened up to women after data were collected), 85% reported being White/Caucasian, and 45% had completed a 4-year college degree.

![Number of participants through training and reported in outcome variables. Reasons for dropping from the cohort are also provided. All candidates who completed Week 4 completed all 7 weeks of training. Request = Dropped on request; Perform = Dropped due to performance; Medical = Dropped due to a medical illness or injury. Reasons for dropping prior to week 1 were not recorded.](fpsyg-10-02962-g001){#F1}

Procedure {#S2.SS3}
---------

During orientation prior to BUD/S training, the research team visited the naval base to introduce the research and survey to potential participants. Candidates were told verbally about the study prior to participation and were given one hour between training activities to consent to participate in the study and complete a baseline survey if they chose to do so. We clarified that participation was optional, participating would not affect their training, and that their military supervisors would not have access to their responses. We also asked their instructors to leave the room to minimize any possibility of coercion or candidates believing this was a required aspect of training. Of the 176 surveys handed out, 174 were returned with a consent form completed. Upon the cohort completing phase one, instructors securely transferred participant performance and persistence data to the research team.

Participants were also given follow-up surveys by the research team prior to the fourth week of training, and upon completion of training or removal from the class to assess how candidates' mindsets changed across training. For the purposes of the current study, we focus on the predictive power of measures collected at baseline. All measures collected, additional information about follow-up surveys, and analysis details can be found in the [Supplementary Material](#SM1){ref-type="supplementary-material"}.

Baseline Survey Measures {#S2.SS4}
------------------------

### Demographic Information {#S2.SS4.SSS1}

Participants completed demographic information on their personal education level (0 = Some college or below; 1 = College degree or higher), parental education level (0 = Some college or below; 1 = College degree or higher), Race (0 = Non-White; 1 = White), and Body Mass Index (BMI; *Weight-in-pounds/Height-in-inches^2^ × 703*). Missing data were imputed to the mean value for each demographic measure to include all participants in analyses.

### Stress Mindset Measure {#S2.SS4.SSS2}

A person's stress mindset is the extent to which a person holds the belief that stress has debilitating outcomes (a "stress-is-debilitating mindset") or believes that stress has performance-enhancing outcomes for health, learning, and growth (a "stress-is-enhancing mindset"). We used the eight-item Stress Mindset Measure, which has adequate reliability and psychometric properties ([@B9]). Participants were asked to indicate their agreement to items such as "The effects of stress are positive and should be utilized" (1 = "Strongly Disagree"; 6 = "Strongly Agree"). Four negatively worded items were reverse-coded and all items were averaged to form a composite scale (α = 0.70).

### Failure-is-Enhancing Mindset {#S2.SS4.SSS3}

This six-item failure mindset scale was directly adapted from the Stress Mindset Measures above, replacing "Stress" with "Failure" ([@B16]). Participants indicated their agreement to items such as "Experiencing failure improves performance and productivity" (1 = "Strongly Disagree"; 6 = "Strongly Agree"). Three negatively worded items were reverse-coded and all items were averaged to form a composite scale (α = 0.82).

### Willpower Mindset {#S2.SS4.SSS4}

This six-item scale taps into the belief that people can access extra energy after strenuous activity and that willpower is non-limited. This scale has shown adequate reliability and psychometric properties ([@B20], [@B22]). Participants were asked to indicate their agreement to items such as, "After a strenuous mental activity, you feel energized for further challenging activities" (1 = "Strongly Disagree"; 6 = "Strongly Agree"). Three negatively worded items were reverse-coded and all items were averaged to form a composite scale (α = 0.77).

### Additional Predictors of Persistence {#S2.SS4.SSS5}

Based on discussions with BUD/S instructors, we assessed three additional items that we expected might to be related to candidate success in training. This included whether a candidate was committed to BUD/S ("My goal of becoming a Navy SEAL is more important than any other goal in my life."; 1 = "Not at all true," 5 = "Completely true"), the candidate's optimism for completing training ("How likely do you think it is that you'll finish BUD/S successfully?"; 1 = "Not at all likely," 5 = "Extremely likely"), and whether he had a mentor who prepared him for training ("I have a mentor within the Navy that supports my personal development."; 1 = "Not at all true," 5 = "Completely true").

### Social Desirability {#S2.SS4.SSS6}

Based on instructors' and researchers' observations at the base, we were concerned that some participants responded in socially desirable ways. That is, it appears that many BUD/S candidates believe that everything they do is being tracked and judged by their instructors. We attempted to reduce these concerns by (1) visiting the base in-person to hand-deliver and collect the surveys, and (2) asking instructors to leave the room so that they could not see candidates' responses. However, upon initial review of the data we found evidence that some participants were answering in socially desirable ways, such as reporting only extreme values on particular scales. For this reason, we created a social desirability metric to ensure our effects were not simply due to socially desired responses on our measures.

To create this social desirability metric, we utilized a subset of 7 items from the 15-item Mindful Attention Awareness Scale ([@B6]) which we had included in the surveys as an exploratory measure. However, these items were ideal to use as a measure of social desirability, as the "correct" responses of someone presenting themselves in the best light were quite obvious and extreme in a typical population. These items asked participants to respond to the frequency in which they do things such as, "I find myself doing things without paying attention." Or "I forget a person's name almost as soon as I've been told it for the first time." Similar items have been used in past research to assess social desirability (e.g., "No matter who I'm talking to, I'm always a good listener."; [@B7]). We thus calculated a desirability cutoff score based on participants who reported "Almost Never" to at least six of these seven items, and include this dichotomous coding in each model reported below (0 = "Low Social Desirability"; 1 = "High Social Desirability").

### Exploratory Measures {#S2.SS4.SSS7}

Given the unique opportunity of having access to this population of participants, we included exploratory measures of mindfulness and willpower-relevant items, BUD/S-specific beliefs, importance of personal strengths in training, and perceptions of the BUD/S training environment. Open-response items were also collected. All quantitative measures collected can be found in the [Supplementary Material](#SM1){ref-type="supplementary-material"}.

Primary Outcomes-Persistence, Success, and Performance {#S2.SS5}
------------------------------------------------------

### Persistence {#S2.SS5.SSS1}

We were able to collect three main metrics of participants' success throughout training. First, we assess persistence in training as the amount of time participants successfully stay in BUD/S training before deciding to drop out or left for medical, performance, or other reasons. There was sometimes a delay of up to 3 days between the time of ending training and officially being recorded as removed from the class. For this reason, we use the week in which candidates drop out of the program, rather than the particular day recorded. Participants who dropped out between orientation and the start of orientation were coded as 0, drops from the class in weeks 1--4 were recorded as that week, and all candidates who completed the training were coded as a five. Although the training lasted 7 weeks, no candidates dropped during weeks 5--7, and thus were coded as a five to maintain a more interpretable distribution of outcomes.

### Success {#S2.SS5.SSS2}

Second, we assess the binary outcome of whether each candidate successfully completes phase 1 (1 = Graduate; 0 = Non-Graduate). Due to the nature of the training, 15 participants dropped out of the program or "rolled" to the next class due to medical reasons. We exclude these participants in analyses of completion proportions and the weeks persisted measure described above, as medical issues do not necessary reflect the physical or mental toughness of candidates (e.g., medical drops may be due to accident or misfortune).

### Performance {#S2.SS5.SSS3}

Third, we collected objective measures of performance in BUD/S. We received completion times for an obstacle course, a four-mile run, and a two-mile swim conducted each week of training. In particular, we look at obstacle course performance during week 1, controlling for other physical performance of run and swim times. The number of participants with performance data was greatly reduced after week 1, so performance measures in future weeks were not analyzed. We hypothesized that mindsets would be more predictive on the obstacle course as it requires both mental and physical stamina in a novel task and relies less solely on previous training and baseline physical fitness compared to run and swim times.

Secondary Outcomes {#S2.SS6}
------------------

### Peer and Instructor Evaluations {#S2.SS6.SSS1}

Peer and instructor evaluations were analyzed to determine whether mindsets not only predicted individual success, but also how that individual was viewed by others. Instructors made notes throughout training on candidates, marked whether their comment was positive or negative (+1 or -1), and selected a short description chosen from a pre-defined list on what they observed (e.g., "+1: Cooperative and hardworking"; "−1: Demonstrated less than 100 percent effort"), with an option of providing more detailed notes. As fewer than 2% of instructor comments were positively valenced, candidates tended to accrue negative comments over the course of training. To maximize participants included in the analyses, we remove positive comments and divide instructor negative evaluations by number of weeks in training. Peer ratings were collected at Week 2, with a similar positive, neutral, or negative valence given for each of the 72 candidates remaining, and open-responses to clarify their responses. Seventy candidates filled out these ratings, and the number of positive and negative comments were summed and analyzed separately.

Results {#S3}
=======

Analytic Approach {#S3.SS1}
-----------------

For each outcome we report a primary linear model based on our theory and best methodological practices. Each model includes all three mindset measures entered simultaneously, such that reported findings signify incremental variance beyond that explained by other mindsets. The primary models are both theory-based, in which our theory influenced the measures collected and exclusion criteria as discussed above, and empirically driven, as covariates in the models were determined by cross-validated LASSO regression analysis with a regularized tuning parameter ([@B46]). This LASSO method performs a variable selection to reduce the number of included covariates and minimizes issues using suboptimal variable selection methods such as stepwise regression ([@B27]). We test whether the collected demographic measures, additional predictors of persistence, and the social desirability metric were informative predictors of any of the three primary outcomes. We find that items assessing participants' education level, parental education level, BMI, optimism for success, and the social desirability metric were informative in at least one of the LASSO models and thus retained as covariates. The primary linear models for each outcome include these covariates. A logistic regression model was conducted for the binary completion outcome with the same predictors.

We adopted this analysis strategy because we believed it to be the strongest test of our hypotheses, but acknowledge that other researchers, if given the opportunity to analyze this dataset, may have adopted one of many different analysis strategies. For example, researchers may have chosen different exclusion criteria, included different covariates, or dealt with missing values in different ways. To ensure our analyses are robust to these possible analytic choices, we also perform *multiverse analyses* (see [@B42]) for each outcome. That is, we conducted 104,976 potential analyses (including the primary model) that a researcher could have run in the "multiverse" of analytic models testing for effects on the same outcomes and present the aggregate results of these analyses below (see [Table 1](#T1){ref-type="table"} and [Supplementary Material](#SM1){ref-type="supplementary-material"} for full details). If these aggregate statistics are consistent with our primary model, the multiverse analyses would provide evidence that our findings are robust to the specific analytic decisions or covariates included in our primary models.

###### 

Researcher decisions included in multiverse analysis.

  **Decision points**                         **Multiverse analysis decision options**                                                **\# of models**
  ------------------------------------------- --------------------------------------------------------------------------------------- ------------------
  **Include demographics?**                                                                                                           
  Education                                   **Impute missing values**/remove missing values (*N* = 8)/do not include in model       3
  Mother education                            **Impute missing values**/remove missing values (*N* = 9)/do not include in model       3
  Body mass index                             **Impute missing values**/remove missing values (*N* = 10)/do not include in model      3
  Race                                        Impute missing values/remove missing values (*N* = 9)/**do not include in model**       3
  **Include survey covariates?**                                                                                                      
  Social desirability^1^                      **Include cutoff criteria**/include continuous variable/do not include in model         3
  Optimism for success                        Impute missing values/**remove missing values (*N* = 2)**/do not include in model       3
  Navy mentor^1^                              Include in model/**do not include in model**                                            2
  BUD/S commitment                            Impute missing values/remove missing values (*N* = 1)/**do not include in model**       3
  **Include initial physical performance?**                                                                                           
  Week 1 run & swim times                     Impute missing values/remove missing values (*N* = 63)^2^/**do not include in model**   3
  **Exclusion criteria?**                                                                                                             
  Outliers (\>3 SD)                           **Include**/exclude (*N* = 3)                                                           2
  Medical drops/rolls                         Include/**exclude (*N* = 15)**                                                          2
  Rolls to next class                         **Include**/exclude (*N* = 12)                                                          2
  Total models run                            (3)^8^ × (2)^4^                                                                         104,976

Primary model choices are bolded as described in the main manuscript and decision points are discussed in further detail in the

Supplementary Material

.

1

There were no missing values for these scale such that removing missing values would be equivalent to imputing missing values.

2

Performance covariates were used only in the primary model predicting week one obstacle course times, as described in text.

Baseline Information {#S3.SS2}
--------------------

### Baseline Social Desirability {#S3.SS2.SSS1}

As expected, a portion of participants appeared to show socially desirable reporting. Twenty-three (13%) of the participants reported they almost never engaged in non-mindful behaviors for at least six of the seven items. On the other hand, 121 participants (70%) reported three or fewer items to which they reported never engaging in. We did not necessarily expect Social Desirability to relate to outcomes, but rather to other beliefs for which these participants might put socially desirable responses. We found that social desirability does relate to responses on measures of Stress Mindsets and Willpower Mindsets (*r*s \> 0.25; *p*s \< 0.001). Interestingly, there was no significant relationship between social desirability and Failure Mindsets (*r* = 0.03, *p* = 0.693), suggesting that these candidates did not know what the socially desirable answers to the failure mindset measure would be from the perspective of instructors.

### Baseline Survey Correlations {#S3.SS2.SSS2}

We find that mindsets on stress, failure, and willpower were significantly correlated with each other (*r*s \> 0.20, *p*s \< 0.007; see [Table 2](#T2){ref-type="table"}). It is notable that participants reported greater stress-is-enhancing mindsets than populations studied in the past (e.g., [@B9]; [@B33]). This may be due to self-selection into this extremely stressful environment, social desirability effects, or a combination of these factors.

###### 

Means, standard deviations, and correlation coefficients across demographic and baseline measures.

                                                    **Correlation coefficient**              
  ----------------------------------- ------------- ----------------------------- ---------- -----------
  Stress-is-enhancing mindset         4.54 (0.66)   --                                       
  Failure-is-enhancing mindset        4.81 (0.78)   0.33^∗∗∗^                     --         
  Non-limited willpower mindset       4.50 (0.69)   0.44^∗∗∗^                     0.21^∗∗^   --
  Race (Non-white)                    15%           0.08                          0.04       0.05
  Education (college degree)          45%           --0.02                        --0.04     0.01
  Mother education (college degree)   59%           --0.04                        --0.08     0.02
  Social desirability (cutoff)        13%           0.25^∗∗∗^                     0.03       0.30^∗∗∗^
  Body mass index                     25.0 (1.74)   --0.01                        0.02       0.11
  Perceived likelihood of success     4.55 (0.75)   0.27^∗∗∗^                     0.09       0.19^∗^

Demographic variables are reported as percentage non-white, college educated, having a college educated mother or guardian, and indicating socially desirable reporting. Pearson correlation coefficients are calculated for all continuous variables and point-biserial correlations are calculated for binomial measures. All questionnaire items were on a six-point scale (1 = "Strongly Disagree"; 6 = "Strongly Agree").
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Do Stress-Is-Enhancing Mindsets Predict Success? {#S3.SS3}
------------------------------------------------

### Persistence, Success, and Performance {#S3.SS3.SSS1}

Using our primary model as described above, we find that BUD/S candidates with a greater stress-is-enhancing mindset (+1 SD) had a better chance of persisting in training compared to those with average stress mindset (12% longer; β = 0.18, *t*(148) = 2.04, *p* = 0.043, 95% CI \[0.01, 0.35\]) and had a directionally, but not significantly higher chance of completing phase 1 successfully (54% more candidates completed; *OR*(156) = 1.70, *p* = 0.129, 95% CI \[0.86, 3.37\]; See [Figure 2](#F2){ref-type="fig"}). We also find that candidates with a stress-is-enhancing mindset had faster times on the Obstacle Course by 27 seconds (4.2% faster; β = −0.31, *t*(99) = −2.78, *p* = 0.007, 95% CI \[−0.53, −0.09\]). The multiverse analyses of 104,976 possible models for each outcome suggested these findings were robust to analytic decisions: averaged across all models, stress mindset was found to significantly predict weeks persisted (β~median~ = 0.19, *p*~median~ = 0.033), and obstacle course performance (β~median~ = −0.29, *p*~median~ = 0.011). The directional non-significant effect on successful completion was also robust across models (*OR*~median~ = 1.63, *p*~median~ = 0.166).

![Bar graph comparing effect sizes from the linear models reported in text for each of the collected mindsets on primary and secondary outcomes. Values above zero represent predictors that correspond to higher values of that outcome. Error bars represent 95% confidence intervals. ^∗^*p* \< 0.05, ^∗∗^*p* \< 0.01, ^∗∗∗^*p* \< 0.001.](fpsyg-10-02962-g002){#F2}

### Instructor and Peer Evaluations {#S3.SS3.SSS2}

We find evidence that those with a stress-is-enhancing mindset were seen more positively by both their instructors and peers. Participants with greater enhancing stress mindsets (+1SD) had 30% fewer negative comments per week from instructors compared to the average candidate (β = −0.41, *t*(130) = −4.10, *p* \< 0.001, 95% CI \[−0.61, −0.21\]). We also find that although stress mindset did not predict a greater number of positive evaluations given by other candidates, (15% more, β = 0.14, *t*(62) = 0.92, *p* = 0.361, 95% CI \[−0.16, 0.43\]) candidates with greater stress-is-enhancing mindsets received significantly fewer negative evaluations by peers (60% fewer, β = −0.38, *t*(62) = −2.80, *p* = 0.007, 95% CI \[−0.65, −0.11\]). The multiverse analyses suggest these results are analytically robust, finding stress mindsets predicted fewer negative evaluations from instructors (β~median~ = −0.40, *p*~median~ \< 0.001) and peers (β~median~ = −0.33, *p*~median~ = 0.008).

Do Other Mindsets Predict Success? {#S3.SS4}
----------------------------------

We also examined the role of failure-is-enhancing mindsets and non-limited willpower mindsets for the same measures reported above. For brevity, we only report significant or marginally significant findings for each mindset (*p*s \< 0.10; see [Table 3](#T3){ref-type="table"} for results from all primary models).

###### 

Standardized effect sizes for outcomes.

                             **Primary outcomes**   **Secondary outcomes**                                              
  -------------------------- ---------------------- ------------------------ ------------- -------------- ------------- ---------
  *Demographic covariates*                                                                                              
   Education                 7.096^∗∗∗^             0.349^∗^                 0.235         −0.380^∗^      --0.213       0.393
   Mother education          2.185                  0.335^∗^                 --0.132       --0.189        --0.213       --0.265
   Body mass index           1.128                  0.151^∗^                 --0.089       0.015          --0.127       0.145
  *Survey covariates*                                                                                                   
   Social desirability       0.000^2^               --0.626^∗∗^              --0.110       0.517          0.399         --0.505
   Optimism for success      1.824                  0.162^∗^                 --0.051       0.035          --0.028       0.156
  *Performance covariates*                                                                                              
   4-Mile Run^3^             --                     --                       0.452^∗∗∗^    --             --            --
   2-Mile Swim^3^            --                     --                       0.102         --             --            --
  *Mindsets*                                                                                                            
   Stress-is-enhancing       1.699                  0.176^∗^                 --0.308^∗∗^   --0.410^∗∗∗^   --0.379^∗∗^   0.137
   Failure-is-enhancing      0.439^∗^               --0.145                  0.312^∗∗^     0.115          --0.153       --0.161
   Non-limited willpower     1.011                  0.042                    0.113         0.282^∗∗^      0.482^∗∗∗^    --0.042
                                                                                                                        
  N~obs~                     157                    157                      110           130            71            71
  R^2^                       --                     0.218                    0.304         0.196          0.304         0.158

Education measures, social desirability, and successful completion were coded as binary variables, and all other dependent and independent variables were z-scored to report standardized Betas.

1

Effect sizes for successful completion are reported as odds ratios.

2

As only one participant both responded in socially desirable ways and completed training, this estimate is not meaningful.

3

Performance covariates were only included in the model predicting obstacle course times, given that our question of interest regards which mindsets predict success of candidates entering training, rather than which mindsets predict success of those who made it through enough training to have performance outcomes. Models that include these performance covariates show consistent results and do not change the conclusions we draw from these findings (see

Supplementary Material

for further details).
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### Do Failure-Is-Enhancing Mindsets Predict Success? {#S3.SS4.SSS1}

Candidates who reported a mindset that failure-is-enhancing had marginally less persistence in training (10% shorter; β = −0.14, *t*(148) = −1.86, *p* = 0.064, 95% CI \[−0.30, 0.01\]) and had a lower chance of completing phase 1 successfully (52% fewer candidates; *OR*(156) = 0.44, *p* = 0.012, 95% CI \[0.23, 0.84\]). We also find that candidates with a failure-is-enhancing mindset were slower on the Obstacle Course by 28 seconds (4.2% slower; β = 0.31, *t*(99) = −2.94, *p* = 0.004). The multiverse analyses suggest these results are analytically robust, finding consistent results on persistence (β~median~ = −0.22, *p*~median~ = 0.009), completion (*OR*~median~ = 0.57, *p*~median~ = 0.090), and obstacle course performance (β~median~ = 0.25, *p*~median~ = 0.016). We do not find evidence that failure mindsets predicted ratings by instructors or peers.

### Do Non-limited Willpower Mindsets Predict Success? {#S3.SS4.SSS2}

We find that willpower mindsets predicted a greater number of negative comments by instructors per week (21% more, β = 0.28, *t*(130) = 2.86, *p* = 0.005, 95% CI \[0.09, 0.48\]), and a greater number negative evaluations by peers (76% more, β = 0.48, *t*(62) = 3.52, *p* \< 0.001, 95% CI \[0.21, 0.76\]), but do not predict any other performance or success outcomes collected. The multiverse analyses suggest these results are analytically robust, finding willpower mindsets predicted a greater number of negative evaluations from instructors (β~median~ = 0.22, *p*~median~ = 0.026) and peers (β~median~ = 0.35, *p*~median~ = 0.005).

Discussion {#S4}
==========

This research tested whether stress mindsets uniquely predict objective and subjective measures of success in the physically and mentally demanding environment of Navy SEAL training. We find candidates with greater stress-is-enhancing mindsets show improved performance on obstacle course times, last longer in the program, and are rated more positively by peers and instructors. These candidates do not show significantly greater completion rates, but this analysis may be underpowered given the binary nature of this outcome and low proportion of candidates completing the training. These findings were found to be robust across analytic models using multiverse analyses, and not dependent on particular exclusion criteria, covariates, or other analytic decisions.

To our knowledge, this is the first research to show stress-is-enhancing mindsets predict objective performance and success over a moderate length of time, in addition to less negative subjective evaluations by others. These findings suggest that stress-is-enhancing mindsets are relevant and impactful in extreme evaluative settings. We find that stress mindset predicts outcomes over and above a number of other baseline characteristics, including demographics (highest education level and mother's education), fitness (Body Mass Index) and self-report individual differences (social desirability and optimism for success). In addition, our multiverse analyses found the effects to be robust to including particular covariates in the model. However, additional covariates potentially predictive of success (e.g., personality traits, prior training, and other relevant mental competencies; see [@B44]) may give us greater insight into the unique predictive utility of mindset and warrant future research. Given the relatively small sample size, more research needs to be done to understand the robustness of these effects. We encourage researchers to include the stress-is-enhancing mindset measure as a predictor in studies of performance in stressful settings and situations to garner more evidence for its impact. One further limitation of the current research is that we were unable to collect proposed mechanisms by which stress mindsets influence outcomes, such as more frequent seeking of feedback for improvement, greater positive affect during stress, or adaptive hormonal responses to stress ([@B9], [@B8]). Future studies should examine these psychological and physiological mechanisms, particularly during moments of stress, to better understand how stress mindsets increase performance.

We also find that failure-is-enhancing mindsets predicted worse outcomes in this setting. Candidates with a failure-is-enhancing mindset have slower obstacle course times, drop sooner from training, and have higher rates of dropout than their peers. These findings are inconsistent with literature suggesting positive beliefs about failure are beneficial in learning settings ([@B11]), but in line with past work done in evaluative settings (e.g., [@B13]). Failure is not highly tolerated in this particular setting, and those who fail early may be held to a higher standard to make up for prior failures. As one candidate noted upon making a mistake, "It was like sharks smelling blood in the water- the instructors saw that I was struggling and they swarmed." Thus, it is perhaps unsurprising a failure-is-enhancing mindset may be detrimental when demands are increased due to failure and there is little opportunity to reflect on and learn from those failures. This is not to say failure-is-enhancing mindsets are detrimental in other portions of Navy SEALs training or in other aspects of candidates' lives. When the focus is less evaluative later in training, we may discover the opposite pattern where these mindsets are beneficial, as found in longer-term educational settings ([@B3]).

We find no evidence that willpower mindsets predicted performance, persistence, or success in training. Yet it appears that holding a non-limited mindset may be linked to negative social consequences, as these candidates received more negative instructor and peer evaluations. One potential explanation is that a person with a non-limited willpower mindset may perceive others as having more available energy (see [@B15]) and thus may be less supportive of teammates who are struggling. A similar process has been found in the stress mindset literature, whereby those with greater stress-is-enhancing mindsets saw a struggling peer as undergoing less negative stress and thus less likely to offer help to this person ([@B2]). This relationship between non-limited willpower mindsets and negative evaluations from others might be masking an otherwise positive relationship between non-limited mindsets and persistence in training, particularly as instructors can make the setting more challenging for specific candidates by giving additional demands. Little research has focused on the social consequences of holding particular mindsets, which may be a fruitful avenue for future research.

This set of findings highlight the unique importance of stress mindsets in predicting objective measures of success in an intensely stressful setting. Although our focus on this unique population of Navy SEALs may limit the generalizability of our findings to typical stressors that most employees contend with, everyone encounters acute life stressors (such as having a child, a death of a loved one, or difficulties with a boss) that may impact their work performance and well-being ([@B47]; [@B24]; see also [@B18]). Thus, we would suspect a similar (though perhaps less robust) effect of stress-is-enhancing mindsets on everyday work life.

Furthermore, this research may prompt organizations to create structures and opportunities that encourage stress-is-enhancing mindsets. We believe this could be incredibly impactful if done correctly, but more research is needed. Future collaborations between researchers and organizations should shed light on the causal link between mindsets and organizational success, as many stress-relevant programs in military, business, and educational settings have not undergone rigorous testing (see [@B38]; [@B43]). It is of the utmost importance to determine whether these mindsets can be taught to develop greater resilience, and future efforts should prioritize randomized-controlled trials to test these programs.

Conclusion {#S5}
==========

Social and industrial-organizational psychology have made great strides in the last few decades to understand how to promote the success of employees and colleagues, and how mindsets can be powerful drivers of performance. However, many organizations have been promoting stress management or stress reduction techniques, rather than considering how mindsets about stress may impact performance. The current research suggests that stress-is-enhancing mindsets may be a powerful target for intervention, particularly in extremely demanding and stressful settings. We also find that certain mindsets predict unexpected negative outcomes in this particular context and propose that a mindset's benefit is in part based on its interaction with the people, culture, and goals of the specific environment. This work contributes to the theoretical understanding of the boundary conditions for three impactful mindsets and provides further evidence that stress mindsets can influence outcomes across a range of performance, persistence and social measures. This study also highlights the need to better understand which mindsets may be most beneficial in a particular setting, and how organizations, managers, or employees can support adaptive mindsets that will help them succeed in the workplace and in their personal lives. Though future research is needed to fully test the causal role of mindsets, this study provides initial evidence that mindsets are too important to be left unacknowledged by organizational leaders. By identifying the impactful mindsets at play and recognizing the environmental influence on these mindsets, researchers and practitioners can make great strides in promoting people's ability to thrive across the many domains and settings they encounter.
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